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2. The Biology of the Webworm
By J. A. BUTTON, B.Sc. (Agric.)
DETAILED knowledge of t h e seasonal history of a n insect pest is essential for
a n understanding of t h e way in which it is affected by various management a n d
A
cultural practices.
It is necessary for example, to have some
knowledge of t h e whereabouts a n d stage
of development of the webworm when
paddocks are burned, ploughed or cropped
if the effects of these operations are to
be understood. Such background information on the biology of t h e pest may also
be of great value in assessing t h e significance of symptoms of damage or in
predicting t h e likelihood of spread.
EARLY HISTORY
The species which are now known
collectively as t h e webworm have been
represented in various collections t h r o u g h out Australia for more t h a n 60 years.
The four principal types were originally
described in t h e 1890's.
However, t h e group was not recognised
as a pest of economic significance until
1920 (Newman 1921). I n t h i s year w h a t
appears to have been t h e first recorded
outbreak in Western Australia caused
widespread a n d severe d a m a g e to cereal
crops. Newman's observations leave no
doubt t h a t t h e webworm was responsible;
the characteristic damage to plants was
carefully a n d accurately described in t h a t
year. He concluded, at this time, t h a t a
single m o t h belonging t o t h e genus
Crambus was responsible but subsequently
referred to it (Newman 1932) as Sclerobia
tritialis Wlk., " t h e webworm." The 1932
article contained a broad, b u t somewhat
inaccurate, description of t h e life cycle
and a recommendation for t h e use of a
bran-Paris-green bait for controlling the

pest; a number of sound cultural recommendations were also made.
The inadequacies of the early chemical
control methods were underlined in t h e
serious outbreaks of 1949-51, and field
trials were conducted to evaluate some of
t h e more recently developed chemicals.
This work (Jenkins and Forte, 1952) i n dicated t h a t DDT was the most satisfactory
chemical for t h e economic control of t h e
pest.
Studies during this period m a d e it clear
t h a t the pest involved was not Sclerobia
but since there was at this time no means
of identifying the larva stage, and all
attempts to rear larvae collected in t h e
field had been unsuccessful, t h e insect was
provisionally renamed Talis
pedionoma
Mayr. I t was suggested (Jenkins and Forte,
1952; Koch 1959) t h a t other species may
be implicated, but this was still to be
established.
RECENT INVESTIGATIONS
The picture which has emerged from t h e
current investigations is r a t h e r different.
The development of improved techniques for rearing during this investigation
h a s made it clear t h a t a number of species
of moths is involved. It is now known t h a t
t h e webworm is a complex of four principal species and t h a t others of minor
economic importance may be involved.
Table I contains a list of the species which
have been identified in the adult stage
after being reared from webworm larvae
collected in t h e localities shown.
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TABLE I
RECORD O F ADULTS REARED FROM
WEBWORM LARVAE

T. crypsichroa. Lower

Species.
Talis pedicnoma

T. longipalpella.

Location.
Meyr.

Talis crypsichroa
Lower
Talis longipalpella
Meyr.
Talis panteucha Meyr.

Meyr.

Moora, Katanning,
Wagin, Wyalkatchem.
Three-Springs, Wagin,
Moora.
Moora, Three-Springs,
Beverley.
Moora, Wyalkatchem.

The systematics of the Crambidae are under revision
and the generic names Hednota and Surattha have been
suggested (Bleszynski and Collins, 1962). However,
pending clarification, the name Talis has been retained
in these articles.

T. panteucha.

Meyr.

T. pedionoma.

Meyr.
S

y-

T. pedionoma.

Meyr.

Adults of webworm species found in Western Australia.

During the investigation light traps
have been operated by the Department of
Agriculture at Nabawa, Moora, Beverley
and Merredin, and a light trap has been
maintained by the C.S.I.R.O. at Kojonup
Records show that at each of these
widely scattered centres all four species
are present, but that the dominance of
species tends to differ from district to
district.

THE LIFE CYCLE
Brief descriptions of the life cycle have
appeared in earlier publications. (Newman
1932, Jenkins and Forte 1952, Koch 1959).
However, many aspects of considerable
practical importance have been studied for
the first time during the course of this
investigation. Of particular interest are
the findings relating to the dates and
span of both the egg laying activity and
the emergence of the larvae, as these
stages are the ones most likely to be
affected by cultural and seeding practices.
All species have a similar life cycle. It
is a cycle with one effective generation per
year and involves, for most individuals,
an obligatory resting stage in which the
larvae over-summer. Low numbers of both
T. pedionoma and T. panteucha have been
caught in October. These individuals
apparantly failed to enter the resting stage.
The females caught were gravid and some
fertile eggs were laid, but the combination
of dryness and lack of suitable food makes
it unlikely that the larvae which hatched
survived for very long. Apart from these
aberrant individuals the cycle can therefore be described as univoltine (having a
single generation per year) with a firm
obligate diapause (resting stage) intervening.
The Adult
The moths of the four species are similar
in size, colour and general appearance but
482
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(

ccc c C
T. pedionoma adult and six larval stages.

activity regardless of when the opening
rains occurred.
The female normally has little difficulty
in finding a mate and fertile eggs may be
laid within a few hours of emergence.
Mated in cages, females may lay most of
their eggs during the first four days after
emerging and it is likely that a similar
egg laying pattern occurs in the field.
The average number of eggs laid by
individual female moths varies very greatly
under laboratory conditions. Some individuals die before their eggs are laid
and others lay actively for eight or nine
days. Mated female T. pedionoma and
T. crypsichroa moths have laid more than
500 eggs each.
Under the more severe conditions
encountered in the field a reasonable
estimate of the average number of eggs
laid per female moth would probably be
about 200. The fecundity of each of the
four species studied appears to be very
similar.
It is difficult to make observations on
the life span in the field, but under caged
conditions, adults generally live for about
seven days. Some individuals have, however, lived for up to two weeks.
The dates of mass flight activity (and
therefore egg laying) differ somewhat for

they can be distinguished by the characteristic patterns of the fore wing. When
at rest the wings are folded closely around
the body in a nearly vertical plane and in
this respect the group differs from many
other moths of similar size and appearance.
The average length of the moths is
about i in. with a wing span of about J in.
However, T. longipalpella is rather larger
than the other species, being about J in.
long with a wing span of about 1 in. (see
Table 2).
The adult moths emerge from pupal
cases in the ground over a considerable
period. Some emergence occurs early in
March and a few moths may still be flying
at the end of May. This represents a
flight period of nearly three months, but
the main period of activity is in April, and
it is during this month that most of the
eggs are laid.
It was thought (Newman 1932) that
moth flights were initiated by the opening
rains, but it is now clear that weather
conditions during autumn have very little
direct influence on the time of moth
emergence. Indeed, during the few seasons
in which detailed records have been kept
the period of moth activity has been remarkably constant, and April has consistently been the month of greatest

TABLE 2
WING8PAN OF ADULTS
HALE
Species

No of
Mean
Observations ' , Wtmspan
| (centimetres)

FEMALE
S.E.

No of
Mem
Observations ; , Wtagspan |
(centimetres)

S.E.

T. longipalpella

15

2-48

00258

10

2 44

00379

T

12

2 43

0 0342

11

2-25

00383

T

10

2-28

00450

7

2-20

00*61

T- Ptdwnoma

12

2-35

00319

10

2-29

00437

- pnntewha
- enrptichroa
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Graph illustrating the general pattern of moth activity of the various species. It represents the broad
picture obtained from light trap records and field collection at a number of scattered localities over several
years.

each species and so also does the incubation period of the eggs.*
The most likely effect of this is that
species dominance in particular areas may
change from season to season as conditions
favour the survival of earlier or later
batches. The diagram above shows the
generalised pattern of species activity and
indicates potential periods of moth flights.
It applies broadly to most areas but does
not indicate the relative numbers of the
various species, as this is subject to wide
fluctuation from district to district and
from season to season.

The Egg
The eggs of all four species are ovoid
and very similar in appearance. Each has
a characteristically sculptured shell with
a series of longitudinal ribs forming segments which are further divided with
smaller transverse ribs giving a cell-like
appearance. The eggs from each species
do, however, differ significantly in shape
and size. The eggs of T. panteucha are
nearly double the size of the other species
and have a more rounded shape (see Table
III). Being smaller than the head of a
pin, and laid in random manner on the

TABLE 3
EGG DIMENSIONS
1 „ X o - °f
Observations

Mean
Breadth
(mm.)

T. pcdionvma

30

•3551

X. cryptichroa

26

-3166

T. longipalpella

30

•3059

T. panteveha

36

•4784

S.E.

nil

Species
1

^r
.
„ No. of
; Observations

Mean
Length
( m m j

S.E.

30

•5477

•0186

26

•5281

•0188

30

•5232

•0186

36

•6968

•0149

The table shows that the eggs of T. panUucha are considerably larger than those of each of the other species. An analysis of varianre
indicated that these differences (in both length and breadth) were highly significant ( P < 001) but that eggs of the other species did not differ
significantly in size. The differences in mean egg dimensions between batches laid by different females of the same species were in all cases
significant.
* T h e s e a s p e c t s will b e discussed more fully In t h e t h i r d a r t i c l e i n t h i s series.
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have been observed. In these instances,
head capsule measurements have been
recorded and combined with other such
measurements. These suggest that seven
distinct instars occur, with stages ranging
progressively from about l/16th in. to
about | in. long.
The time taken to pass through each
stage depends so greatly on such factors
as temperature and food supply that it is
only possible to indicate a range. The
earliest caterpillars emerging in warm
April weather are able to reach maturity
within five weeks of hatching, provided
that they have a good protective cover
and a plentiful supply of green grasses.
Less favoured larvae hatching late in May
or June may take up to three months to
mature. This means that when conditions
are favourable some larvae will have
reached maturity while some others are
The eggs of T. panteucha, greatly enlarged. Note
the ribbing of the shell which is a feature of all the still hatching. The implications for culspecies.
tural treatments aimed at starving the
larvae are obvious, but discussion of this
surface of the ground, they are exceed- is deferred until the finai article of the
series.
ingly difficult to find in the field.
All larval stages feed on grasses or
In practice this should not present a
real problem to the farmer, as it can be cereal until, in the final instar, they enter
assumed that whenever adult activity is the dormant conditions in spring. It is
not known if an external stimulus is
observed, eggs will be present.
The eggs have no special moisture or required to initiate the resting stage. In
other requirements for hatching. Development occurs readily over a wide range of
temperature (50° F.-92° F.) but the speed
of development depends greatly on temperature. The period of incubation in
the field is influenced by the mean daily
temperature and eggs may take anything
from six to 30 days to hatch. The eggs
laid early in April normally hatch within
a few days, but those laid in May may
take several weeks.
The Larvae
The larvae of the four main species are
similar in appearance and, as yet, there
is no means of separating them. Taxonomic work on the larvae is the progress,
and some success is reported (Koch, private
communication). The exact number of
larval stages (instars) is not known.
It is very difficult to rear individual soil
inhabiting caterpillars under conditions
which make it possible to observe and
record each moult, but particular moults

Webworm eggs in the process of hatching, greatlyenlarged. Note empty shells with emergence holes
and newly emerged larva (arrowed).
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the field it normally occurs in late Septem- some pupae becoming quite dark just
ber or early October, but does not always before the emergence of the adult moth.
coincide with the drying off of the pastures The average pupa is about £ in. long and
and may take place before this occurs. At
this time the insect deepens its web-lined
tunnel in the soil, ceases to feed, spins a
SUMMARY
heavily-webbed cap over the tunnel enThe webworm is not a single species but
trance, and acquires a creamy yellow hue. a complex consisting of at least four
This is probably associated wth the ac- distinct species of Lepidoptera. All have
cumulation of fatty reserves which is one generation per year and the life cycle
characteristic of the pre-pupal condition. and behaviour of each species is very
The insect remains in this dormant con- similar.
dition for the whole of the summer.
All are widely distributed throughout
Although relatively inactive during this the West Australian wheatbelt.
period, the larvae are able to move within
The adult moths fly in autumn and lay
their tunnels and may move up or down eggs over a period of about six weeks.
to seek more favourable temperature and Hatching occurs one to four weeks after
humidity conditions, during the daily the eggs are laid, the period being deterfluctuation of temperature and humidity. mined mainly by the mean daily temThe average tunnel depth varies with peratures prevailing at the time.
soil type and other factors, and ranges
The larvae feed until spring when the
from 1 to 5 inches.
mature grubs enter a resting stage and
spend the whole of the summer in tunnels
The Pupae
below the surface of the ground.
Pupation occurs late in the summer and
The date at which pupation occurs
varies considerably with species and dis- after about three weeks the adult moth
tricts. T. longipalpella and T. panteucha emerges to complete the cycle.
generally pupate before the other species
and pupation is earlier in the southern
ACKNOWLEDGMENT
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